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0 Ceiiular phone with infrareiEj interface in the i>attery pack. 



0 A celiuiar phone has, in additior! to an aritenna. 
speaksr and ryiicrophone, a device interface capabie 
of transmitting slectronic infornnation between the 
ceiioiar pi^pne and an eiectronic device, sucli as a 
computer or mocQtv., ^-^nsn the device is physically 
connected to the csiiwiar pSione. The csiiuiar phorse 
aiso has a battery pack. Tne battery pack has, in 
addition to a battery for powering the celiuiar phone, 
an infrared port for transmitting infrared information 
between the ceiiuiar phone and an electronic device 
with infrared capabiiity. The infrared port is con- 
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nected to an infrared converter, which is connectsd 
to tiie device interface. The infrarsc converter con- 
verts electronic information to infrared information for 
transmission between she ceiiuisr phone and the 
device over the infrared port. Existing ceiiuiar 
phones can be upgraded to obtain the ability to 
communicate with electronic devices over an in- 
frared port by replacing the conventional battery 
pack contained in the existing ceiiuiar phono with an 
infrared battery pack of the type shown in the var- 
ious embodiments of the iovention. 
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Fieid of the invention 

This invention relates to She electronics cir- 
cuitry fleid. Mors particuiariy, this invention is an 
infrared battery pack for a ceiiuiar phone. 

Background of the Invention 

The emergence of the ceiiuiar phon® in the fast 
few years has re^oiutionized the telecommunica- 
tions industry. Whore irs the past teiephonss were 
iargeiy confined to hojr.es, offices, and other sta- 
tionary structures, ceiiuiar ■echnoiogy has maae it 
possible for phones to be IruSy portable and exist 
nearly anywhere there are people -- in cars, on 
boats, on airplanes, or even on distant mountain 
tops. 

While ceiiuiar phones nave revoiutionlzed the 
telecommunications industry, they have had littie 
eifeci on the computer industry. This is due. at 
least in part, to the difficuUy in connecting ceiiuiar 
phones and cornputers. Prior attempts at connect- 
ing ceiiuiar phones and ccmputers have been tn- 
effioient and expetisiwe, ancf normaJfy involve the 
use of a coaxiai or other type ot wired cable 
between the computer and ceiiuiar p.hone to trans- 
mit data. This approach defeats the portable nature 
oi the ceiiuiar phone (and, possibly the computer 
as weii), and faiis to fuiiy realize the potential 
benefits that could exist with an efficient marriage 
of ceiiuiar and computer technoiogies. 

Summary of the invention 

It is one aspect of the invention to p-fovide for 
the efficient transmission of information between a 
cellular phone and an electronic device. 

it is anotfier aspect of the invention to provide 
an efficient transmission of information between a 
ceiiuiar phone and an electronic device, such as a 
computer, in a wireless manner. 

it is another aspect of the invention to provide 
an efficient transmission of information between a 
ceiiuiar phone and an eiectronic device, such as a 
computer, tSirough tiie use of an infrared battery 
pac!<. 

A cellular piione has, in addition to an antenna, 
speaker and microphone, a device interface ca- 
pat)!e of transmitting electronic information between 
the ceiiuiar phone and an electronic device, such 
as a computer or modern, when the device is 
physically connected to the ceiiuiar phone. The 
ceiiuiar phone also has a battery pact<. The battery 
pack nas, in addition to s battery for powering the 
ceiiuiar phorjo, an infrared port for transmitting in- 
frared information between itse ceiiuiar phone and 
ari electronic devico wits-s inlrased capatJiiity. The 
infrared port is connected to ars infrared converter, 



which is connected to the device interface. The 
infrared converter converts eiectronic information to 
infrared information for transmission between the 
ceiiuiar phone and the device over the infrared 

5 port. Existing ceiiuiar phones can be upgraded to 
obtain the abiiity to communicate with eiectronic 
devices over an infrared port by repiacing the 
conventional battery pack contained in the existing 
ceiiuiar phone with an infrared battery pack of the 

10 type shown in the various emfaocfimonts of the 
invention. 

Description of the Drawings 

IS Fig. i shows a conventlonai ceiiuiar piione. 

Fig. 2 shows a ceiiuiar phone with an attached 
hoister for communicating with an siectromc de- 
vice. 

Fig. 3A shows a ceiiuiar phone with an infrared 
20 battery pack according to the preferred embodi- 
ment of the invention. 

Fig. 38 shows a ceiiuiar phone with an infrared 
battery pack according to an alternate ernt>odimenl 
of the invention. 
25 Fig. 4 shows a infrared battery pack according 

to the preferred embodiment of the invention in 
more detail. 

Fig. 5 shows infrared converter circuitry ac- 
cording to the preferred embodiment of the inven- 
30 tion in more detail. 

Fig. 6 shows an infrared battery pack accord- 
ing to an auernafe embodiment of the invention. 

Detailed Description of the Preferred Em&odi- 

35 ment 

Fig. 1 shows conven-ionai ceiiuiar phone 10. 
Cellular phone 10 contains speaker ti, microphone 
12, keypad 13, and antenna 14. Ceiiuiar phone 10 
4o communiciat«s with telephone ceii 5 via RF signals 
received and sent via antenna 14. 

Ceiiuiar phone 10 also contains battery pack 

20. Battery pack 20 contains one or more batteries 

21. Battery pack 20 is removably mounted on the 
4S back of ceiiuiar phone 10. Ceiiuiar phone 10 also 

contains device interface 25 (Fig. 1). Device inter- 
face 26 is capable of transmitting elGCfroriic in- 
formation to an electronic device, such as a 
modem or computer, when the device is physicaiiy 

50 connected to ceiiuiar phone tO. 

Fig. 2 shows ceiiuiar piione 10 with attached 
hoister 30 for communicating with modem 37 in 
computer 38 via cable 35. f-folster 30 slides over 
the base of ceiiuiar phone 10, thereby covering and 

55 connecting to device interface 25. Cabio 35 con- 
nects device interface 25 with modem 37 in com- 
puter 38 so that electronic information can be 
transmitted between csliuSar phone 10 and com- 
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puter 38. Hoisier 30 of phone 10 is not necessary if 
interface 25 would aliow a direct connection to 
modem 37. such as wouid be the case if interface 
2S was an RJ-1 1 jack. 

Fig. 3A shows ceHuiar phone 40 with infrared 
battery pack 50 of the preferred embodiment of the 
invention. Like conventionai batte.i'y pack 20 shown 
in Fig. 2, battery pack 50 contairjs one or more 
batteries 21. {Mike conver^tiotja! battery pack 20, 
however, infrared battsry pack SO also contains 
infrared port 5t for trarjsrnitting infrared information 
between ceiiuiar phone 40 and computer tOO. For 
the purpo.ses of this invention, the tern^ "transmit- 
ted" shai! refer to either one way or two way 
communication of intormaiion (e.g., data, com- 
mands, voice, tones, .orogramining codes, etc) be- 
tween a ceiiuiar phone and an eiectronic device 
(e.g., computer, modem, watch, etc) capable of 
sending and/or receiving infrared stgnats. Computer 
100 ss simiiar to computer 38 shown in Fig. 2, iput 
contains infrared port 101 to aiiow for the trarjsmis- 
sion of infrared information between ceituiar phone 
40 and computer 100. in the preferred onn&od)- 
ment, computisr IGO is an HP lOOLX Palmtop PC, 
mshufactured by the Hewlett-Packard Cdmpanyi 
ailhough any computer using the we!! known Serial 
infrared (SiR) Standard or other infrared iechnotogy 
couid also be used. 

!n the preferred embodimeni, battery pack 50 
is fSinovabiy mounted on the back of ceii'jiar 
phone 40, and also covers the base o? ceHuiar 
phone 40, thereby cove-ring artd connecting to de- 
vice interface 25. in the preferred embodiment, 
battery pack 50 contains passtiiru device interface 
55. Passihru device interface 55 is connected to 
device interface 25 and a!!ov./s for the direct con- 
nection of a device, such as comp:.i!er 38 of Fig. 2, 
via hoisier 30. Passthru device interface 55, in 
addition to ©nabiing comrTsonications between cel- 
loiar phone 40 and a device that lacks infrared 
capability (such as computer 38), or a device that 
has infrared capability but for whicfv direct cannee- 
tion is desirable, also allows convefitional ceituiar 
phone accessories, such as a "hands free" kit, 
external antenna, eternai power, etc, to continue to 
work with ceiSuiar phone 40. An aiternaie embodi- 
ment has been contempiated where passthru de- 
vice interface 55 is f?ol provided, thereby saving 
the associated costs of such an interface if the 
aforementioned capabiiities of such m interface are 
not desired. 

Fig. 38 shows an aSternaie embodiment of the 
invention, where battery pack 53 does not cover 
the t>ase of ceiiufar phone 45, but instead transmits 
information between ceiioSar phone 40 and com- 
puter too through device interface 25 accessible 
through the back of ceiiuiar phone 45. in this em- 
bodiment, passthru device interface 55 is at the 



bottom of battery pack 53. Those skit led ir^ the art 
will appreciate that the actual location of device 
interface 25 and passthru device interface 55 can 
vary from the locations shown in Figs. 3A-3B and 
5 still fail within the spirit and scope of the invention. 

Fig. 4 shows the infrared battery pack of the 
preferred embodiment of the invention in more 
detail. As previousfy discussed, device interface 25 
and passthru device interface 55 are connected 
w together. Both interfaces are aiso connected to 
infrared converter 60. infrared converter 60 cori- 
tains infrared interface 61, encoder-sender 62, and 
decoder/receiver 63. This circuitry converts eiec- 
trica! information to infrared information for trans- 
is mission between ceiiufar phone 40 and computer 
too via infrared port 51. Battery 21 provides power 
to infrared converter 60 and other circuitry in and 
connscSed to cellular photie 40 vis device interface 
25 and passthru device interface 55 , but is not 
20 otherwise involved in the transmission of infrared 
information between ceiitjiar phone 40 and com- 
puter 100. 

Fig. 5 shows the infrared converter circuitry of 
the preferred ernbodiment of the invention In more 
2S detail, in the preferred embodimeni, infrared inter- 
face 31 is a l65S0-compatibis UART controller, 
although other cohtroliers could be used. In some 
embodiments, such as where the cefluiar phone 
itself performs the controt function, a controiier may 
30 r.Qt even be necessary, in these instances, infrared 
interface 61 merely passes the signals from the 
cellular phone directly to encoder/sender 62 and 
decoder/receiver 63. 

When encoder/sender 62 receives s high level 
35 data signal from infrared interface 51, transistor 65 
SwitCi'SS On. thereby causing light emitting diodes 
65 to energize. When receiver.'decoder 63 receives 
a low level signaS from infrared interface 61 at the 
base of transistor 67. transistor 67 turns on, there- 
to by turning on operational ampiifier 69. This allows 
any infrared information received from photodiode 
68 to be sent to infrared interface 61 as eiectronic 
information. 

An additional altiernate embodiment tsas been 
•js contemplated and is showri in Fig. 6. In ttiis Ofrs- 
bodiment, the battery pack is capable of operating 
in a standaione mode. The circuitry for this em- 
bodiment wouid be the same as thai shown in Figs. 
4 and 5, with the exception that infrared interface 
so 61, encoder/sender 82 and decoder/receiver 53 are 
connected to memory 64. Sn this embodiment, 
electronic information to be sent by encoder/sender 
62 and/or received by decoden'receiver 63 is 
stored in memory 64 under the direction of controi- 
55 ler 61. When the battery pack is connected to s 
cellular phone, indications to transmit this informa- 
tion between the ceiiufar pfione and the eiectronic: 
device can be provided by the cellular phone via 
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infrared interface SI . 



Ciaims 



A battery pack (50) for a eeiiuiar phone (10), 
comprising; 

a battery (21) for powering said ceiiuiar phone; 
and 

arj inirared port oli for sransmitting mfrared 

sniorrnajion between sara c;ji;uiar onone and an 
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vice iruerface \<;c5> in said ceiiuiar onone ana to 
said infrared oort. tor corjvsruria eiectronic ir>- 
rors-nauon trom sasd oevioe mterrace ic infrared 
informasion tor jransrjiissicr! oesween said c©i- 
Suiar pnone and said eiectronic device over 
esaid infrared port. 

3. The battery pack of ciaim 2, further compris- 
ing: 

a passthru device interface (55) for connection 
to said device interface and said infrared con- 
verter, said pssstfiru device interface capab'e 
of transmitting said elsctronic information be- 
tween said ceiiuiar phone and said electronic 
device when said eiectronic device is phys- 
icaiiy connected to said ceiiuiar phone. 

4, The battery psck of ciaim 3, further compris- 
ing: 

memory (64) for storing elsctronic information 
for transmission between said ceiiuiar phone 
and said electronic device. 



5. A method of upgrading a cellular phone (10) 

having a battery paci< (20) and an electronic 4o 
device interface (25} with the ability to commu- 
nicate with an electronic device (lOO) over an 
infrared iink, said method comprising the steps 
of; 

cerrioving said battery pack: a.nd 4S 
repiacing said battery pack witii an infrared 
battery pack (50) naving a battery (21) for 
powering said ceiiuiar phone, an infrared port 
(5i), and an infrared convener (60) for connec- 
Jion to a device interface (25) in said ceiiuiar so 
phone and to said insVared port, said infrared 
CQiiverter for converting eiectronic information 
from said device interface Jo infrared informa- 
iion for transiTiission bet^veen said ceiiuiar 
phone and ar> electronic device over said in- 55 
frared port. 
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